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(71) I, Norman Waddleton. a British 
subjecr, ctf 57—58 Lincoln's Inn Fields, 
London, W.C.2. do hereby declare the in- 
vention. ^ communication to me from 
abroad h Dosab. of Norrangsvagen 21, 
186 00 ^SSentuna, Sweden, a Swedish Joint 
Stock CoDpany duly organized under the 
Laws ofS^veden). for which I pray that a 
patent be granted to me. and the 
method % which it is to be performed, 
to be patlcularly described in and by the 
following statement : — 

The iivention relates to a method and 
apparatus for inhibiting and possibly pre- 
venting the growth of slime-forming 
oiganismsin the water-circulating system of 
paper marines. 

A proaiction problem of modem paper 
mills confcs in the slime formed by micro- 
organisms. 

Presentday paper machines are being 
provided &r working at faster and faster 
rates. Fst working at such fast rates, it 
is nscessay to enclose at least the wet part 
25 of the sy$fem» since high operating tempera- 
tures are lequired for satisfactory dehydra- 
tion in tfe paper-making machines. 

Also fthe-recovery systems are being en- 
closed for improvement of thp recovery of 
30 fibres aiiB the retention of the fibres and 
fiJlers in tKe fabrication process. 

Presentfti^ v paper machines ope rate with 
nutrient fi^h v^^tf^r at Jui—Km ■ th-rfhy 
providing excellent conditions for the 
35 growth <g various micro-organisms. The 
micro-orgmisms living and developing in 
such a mdium are usually most disadvan- 
tageous topaper production, and may have 
catastropHe consequences. 
40 TTie slinfc arising in the water and paper 
masses <Sf paper mills consists of billions 
of micro-sffganisms, particularly fungi and 
bacteria, jVhich surround themselves with 
gelatine-life slime or produce such slime. 
45 Such cdbnies of micro-organisms adhere 
to fibres, fjrayers and the like, and clumps 
can break loose from this slime to be de- 
posited on the fine wire of the paper 
lPnce25p^ 



machine, thereby causing slime spots on the 
product. For eflSicient operation such con- 
taminated paper must be eliminated. 

In paper-making machines working at 
high speeds, such slime clumps can fre- 
quently cause breakages in the paper sheet, 
these breakages resulting in a substantial 
loss of production. 

To combine these problems various kinds 
of bactericides and fungicides have already 
been used; various mercury compounds 
have had some afiEect, these mercury com- 
pounds not being excessively expensive. 
However, the use of mercury compounds 
produces a health hazard for man, and the 
use of phenylmercury has now been pro- 
hibited. 

Before prohibition, phenylmercury was 
used for slime control. During operation of 
a paper machine, a certain amount of slime 
was allowed to develop and then phenyl- 
mercury introduced into the system. A 
typical dosage of phenylmercury was one 
dose per twenty-four hours or one dose for 
every ply. The dose was usually introduced 
at an early stage in the process* for example 
in the hoUande r. 

By use of tfiS^henylmercury it was pos- 
sible to suflSciently control the growth of 
most species of micro-organisms, and to 
keep the paper mill suflScicntly clean. 

After the prohibition of phenylmercury, 
experiments were carried out with various 
kinds of compounds in search of a sub- 
stitute. 

It was necessary to find a substance 
which not only had the desired slime- 
inhibiting effect, but also was acceptable 
from an economic point of view. Further- 
more the substance had to have no effect 
on the quality of the paper produced and 
also had to be free from adverse effects on 
men. 

Substances are known with a static action, 
i.e. the substances do not kill the micro- 
organisms at a normal concentration but 
only prevent them from developing and 95 
establishing themselves. 
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By merely introducing such a substance 
into a system, it is necessary to produce an 
unnecessarily high concentration in the re- 
gion where the "substance is introduced so 
thr.t the concentration at a remote point 
do^s not fall below an effective level. The 
high concentration of substance necessary 
at the point of introduction requires large 
quantities to be used, and therefore is an 
uneconomic use of expensive slime- 
inhibitors. 

According to the present invention, there 
Is provided, a method of inhibiting grovith 
of * slime-forming organisms in a paper- 
making machine, the method comprising 
dispensing slime-Inhibiting doses at atleast 
t wo metering points in the flow path of jhr 
water--tlow system or tne^ paj 
mnrhi np?, each dnsif^ including a 
quantity of the same slime-inhibiting sub- 
stance, the size of each dose and the spac- 
ing of the doses along the flow path being 
s uch that tll ^ rnnrentratinn of ^aid snb- 
sfance m water-flow system is main- 
tained above a slime-inhibiting level. 

The method preferably includes controll- 
ing the quantity of slime-inhibiting sub- 
stance in each dose by automatic 
means. 

TE^elative times at which the doses are 
dispensed at the metering points can be 
controlled, with advantage, by automatic 
timgiconttol means. 

According to the present invention, there 
is also provided apparatus for dispensing 
slime-inhibiting doses into a paper-making 
machine, the apparatus comprising means 
for supplying the slime-inhibiting substance 
included in each dose to at least two meter- 
ing points in the flow path, thejafiansJp- 
duding 5iij2£Tytin<*g l^inp from a reser- 
ypirj^f th^ c,fKctgtvv> to t^^p* r^ppt^ptive 

ollii 



metering ^p6intsrana^ySvps3 or controlling 
the supply ot substSailCfe to the metering 
points, said supply lines containing slime- 
iahibiting substance. 

The apparatus preferably includes a 
pump for supplying the slime-inhibiting 
substance to the metering points at a rate 
independent of the number of metering 
points through which the substance is be- 
ing dispensed at a given time. 

Preferably, for efficient operation of the 
paper-making machine, the valves are 
arranged to be controlled by automatic con- 
trol means. The automatic control means 
can be arranged to control the length of 
time for which each valve is arranged to 
be opened, and /or the automatic control 
means can be arranged to control the rela- 
tive Dhases of opening of the valves. 

The present invention can result in a re- 
duction in the costs of inhibiting the growth 
of slime in a paper-making machine. 
The invention will be further described. 



by way of example, with reference to the 
accompanying drawings, of which: — 

Figure ' 1 " shows diagrammatically an 
apparatus according to the invention: 

Figure 2 is a diagram illustrating the in- 70 
trcduclion of a slime-control substance at 
only one point in a system; and 

Figure 3 is a diagram illustrating the 
introduction of a slime-control substance at 
a plurality of metering points, according to 75 
the invention. 

As shown in Figure 1, the apparatus in- 
cludes a tank T for storing the substance 
which is to be dispensed; a pipe-line L ex- 
tends from the storage tank T through a 80 
pump P to a control unit C which includes 
six magnetic \'alves numbered 1 to 6. From 
inakin jgu^ach magnetic valve, a pipe-line leads to 
measured a respective metering point D which is 

arranged in the flow path o f the water sys- 85 
tern of a paperTnacmne (not shown). The 
metering points can also be arranged along 
the weF end (where the paper pulp con- 
tains much water) of the paper-making 
machine. 90 

The apparatus includes a controller A 
which is arranged automatically to control 
the mnffngtic valvps in acco rdance wltFge-^ 
sired control param eters._^Tlie conffoller 
A niiiy be cOfliiiriliJleU lU" control the valves 95 
so that each dose is dispensed with the de- 
sired volume of slime-inhibiting substance, 
and furthermore the time intervals between 
doses at the metering points can be con- 
trolled. The controller A can be arranged 100 
to operated so that the amounts of each \ 
dose, and the frequency of each dose can I 
be varied for the various metering points. • — ^ 

In the graph of Figure 2 the concentra- 
tion of slime-inhibiting substance in the 105 
paper-making machine is indicated by the 
solid line, the X-axis representing position 
along the machine and the Y-axis the con- 
centration of slime-inhibiting substance. 
The horizontal dotted line Z represents 110 
minimum level of concentration which is 
necessary for sufficient slime control. As 
shown in Figure Z an unnecessarily high 
concentration of slime-inhibiting substance 
must be dispensed at metering point D in 115 
order that the concentration remains above 
the level Z at a point remote from D. 

The graph of Figure 3 shows the con- 
centration of slime-inhibiting substance in 
a similar way. Quantities of slime-inhibit- 120 
ing substance are dispensed at metering 
points Dl to D4. It is arranged, through 
suitable setting of the controller A, that the 
amount of substance dispensed at each 
metering point is such that the concentra- 125 
tion level is raised sufficiently far above the 
level Z so that the concentration falls to 
a value just above the Z-level just upstream 
of the nie^f^etering point. 
The yolum^pf slime-inhibiting substance 130 
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required for operation in accordMce. with 
the inveition wUI h e substantiall^c less^han 
toe volune of Subst^c^eqtiired^or-dpera^ 
tion with a single dose. Furthermore, the 
concentntion of slime-inhibiting substance 
at no tine; in the machine increases greatly 
above tte Z level when operating in ac- 
cordance with the invention, whereas the 
opposite m the case when operating with a 
single do®. This can be especially advan- 
tageous vfiere increasing the concentration 
of slime4hhibiting substance has a detri- 
mental efect on the product or on the 
machine ^^erators. 

The punp P is preferably arranged to 
supply the slime-inhibiting substance at a 
constant ate independently of the number 
of meteriig points dispensing the substance 
at a given time. 

The m^etic valves 1 to 6 are connected 
to a timekeeper or step-by-step change- 
over switdk B to control the dispensing of 
doses so Ukat the-doses-are-dispensed-in the 
correct smcession relativ^to_jone_another 
and at the correctrpoinTin tune. The length 
of time bchveen-successive^Qpenings of the 
same valwi will be. the same for all the 
valves, abhough the-^length^of— time for 
which a farticulaT-valve" is maintained in 
an open position— may- differ froncT other 
valves. 



WHAT I CLAIM IS: — 
. X' . Apparatus for dispensing slime- 
mhibiting doses into a paper-making 
35 machine, die apparatus comprising means 



for supplying the slime-inhibiting substance 
included in each dose to at least two meter- 
ing points in the flow path, the means in- 
cluding supply lines leading from a reservoir 
of the substance to the respective metering 40 
points, and valves for controlling the sup- 
ply of substance to the metering points, 
said supply lines containing slmie-inhibiting 
substance. 

2. Apparatus as claimed in claim 1, 45 
arranged to operate substantially as herein 
described with reference to and as shown 

in Figure 3 of tlie accompanying drawings. 

3. A method of inhibiting growth" of 
slime-forming organisms in a paper-making 50 
machine, the method comprising dispensing 
slime-inhibiting doses at at least two meter- 
ing points in the flow path of the water- 
flow system of the paper-making machine, 
each dose including a measured quantity of 55 
the same slime-inhibiting substance, the 
size of each dose and the spacing of the 
doses along the flow path being such that 

the concentration of said substance in the 
water-flow system is maintained above a 60 
slhne-inhibiting level, the slime-inhibiting 
substance being stored in a reservoir which 
feeds all the metering points. 

4. A method of inhibiting the growth of 
slime-forming organisms in a paper-making 65 
machine as claimed in claim 3, and sub- 
stantially as herein described with refer- 
ence to the accompanying drawings. 

MARKS & CLERK. 
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